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IXPE IN A NUTSHELL

ÁCƛǊǎǘ Ƴƛǎǎƛƻƴ ǎƛƴŎŜ Ψтл ǘƻ ōŜ ǎŜƴǎƛǘƛǾŜ ǘƻ όƭƛƴŜŀǊύ ·-ray 
polarization

ÁPolarization gives a unique insight in fundamental 
parameters of the sources, especially in X-rays

ÁSensitivity will allow to observe tens of sources 
belonging to almost all astrophysical classes of 
sources:
ςDŀƭŀŎǘƛŎ ōƭŀŎƪ ƘƻƭŜǎΣ ƴŜǳǘǊƻƴ ǎǘŀǊǎΣ ŀŎǘƛǾŜ ƎŀƭŀŎǘƛŎ ƴǳŎƭŜƛΣ Χ

ςAccess to unique information on source «geometry» and emission 
mechanism
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L·t9ΩSTIMELINE

Á(Re)-Proposed to NASA as a SMallEXplorer(SMEX) 
mission in December 2014

ÅBilateral collaboration between NASA and ASI

ÁSelected for an Assessment study in August 2015, in 
competition with two other missions (another one 
dedicated to X-ray polarimetry)

ÁSelected for launch in January 2017

ÁLaunch data: April 2021

ÁBaseline duration: 2 years
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IXPE PAYLOAD

Å3x Mirror Units (MUs) + 3x Detector Units (DUs)

Å4 m focal length, deployable boom and X-ray shield
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IXPE TECHNOLOGY

ÁMirror based on grazing incidence reflection
ÅTotal collecting area: >700 cm2 at 3 keV

ÅNickel-cobalt alloy shells, 24 shells/module

ÁPhotoelectric polarimeter based on GPD design
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GPD: THEBREAKTHROUGH
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E. Costa et al. 2001, Bellazzini2006, Bellazzini2007

The photoelectric effect The Gas Pixel Detector



GPD RESPONSE: POLARIZATION

§ 7

Realmodulationcurvederivedfrom the measurement
of the emissiondirectionof the photoelectron.

Modulationfactorasa functionof energy. Residualmodulationfor unpolarizedphotons.
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Image of a real
photoelectron
track. The use
of a gas as
absorberallows
to resolve
tracks in the X-
ray energy
band.



GPD RESPONSE: ENERGY
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Image of a real
photoelectron
track. The use
of the gas
allows to
resolvetracksin
the X-ray
energyband.

Stable operation over 3 years
Adequate spectrometer for continuum 
emission (16 % at 6 keV, Muleri et al. 2010



GPD RESPONSE: ABSORPTIONPOINT
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Image of a real
photoelectron
track. The use
of the gas
allows to
resolvetracksin
the X-ray
energyband.

ÅGood spatial resolution: 90 µm Half Energy 
Width

ÅImaging capabilities on- and off-axis 
measured at PANTER with a JET-X telescope 
(Fabianiet al. 2014)



IXPE INSTRUMENT

ÁThe GPD is hosted in the Detector Unit
Å Together with HV & interface 

ÁEach DU includes a Filter & Calibration 
Wheel (FCW)
Å Filters, for specific observations
ς Open position (normal obs. mode)
ς Closed position (background)
ς Gray filter (very bright sources, >2 Crab)

ÅCalibration source
ς Polarized (based on Bragg diffraction)

2.6 keV+ 5.9 keV
tƻƭŀǊƛȊŀǘƛƻƴ Ғфл҈ ƻǊ ƘƛƎƘŜǊ
Monitoring of modulation factor and gain

ς Unpolarized, collimated
55Fe @ 5.9 keV
monitoring of systematic effects

ς Unpolarized, not collimated
55Fe, for gain mapping

ς Not collimated #2 
55Fe extracting Cl fluorescence, for gain mapping

ÁThe 3xDUs are interfaced with the 
spacecraft trough the DSU
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IXPE SCIENTIFICREQUIREMENTS
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OBSERVATIONSTRATEGY

ÁLong staring observations of pre-definite targets

ÅDuration from <day to week(s)

ÅTens of sources observed in the first year

ÁData are made public after validation

ÁTargets of Opportunity possible in a few days

ÁTools for analysis defined by SOC and distributed by 
HEASARC
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WHOΩSWHO

Á NASA (MSFC)

Å PI, Project Management, System Engineering

Å Mirror Unit design and fabrication

Å Science Operation Center (SOC) (inc.data analysis)

Å Telescope calibration

Á NASA (HEASARC)

Å Since Data Analysis distribution and Archiving

Á Laboratory for Astronomy & Space Physics (Boulder) 
Å Mission Operations

Á Stanford University & University Roma Tre ςTheory

Á McGill University/MIT ςCo-Chair SWG & Co-Is

Á Ball aerospace

Å Spacecraft, AIV&AIT

Á Italian responsibilities (ASI, INAF, INFN)

Å Italian-PI, Instrument management

ς Detector Unit, including calibration

ς Detectors Service Unit

Å Track reconstruction algorithm

Å MalindiGround Station

Å Contributionsto Science activities, pipeline, payload calibration & 
ƻǇŜǊŀǘƛƻƴΣ Χ § 13


